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COMPLETE SPECIFICATION. 



Improvements relating to Roller Bearings. 



We, British Tjmken Limited, a Company 
registered under the laws of Great Britain, 
of 65 Cheston Road, Aston, Birmingham, l\ 
do hereby declare the invention, for which 
o we pray that a patent may be granted to. us, 
• and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement: — 
This invention relates to roller bearings 

10 of the cross-roll or X-type comprising two 
series of rollers all arranged to form a single 
row or ring, one series having their axes 
inclined in one direction with respect to the 
axis of the bearing and the other series 

15 having their axes inclined in the opposite 
direction, the one series rolling on opposed 
race surfaces on inner and outer bearing 
members and the other series also running 
on opposed race surfaces on inner and outer 

20 bearing members, the two outer race sur- 
faces and likewise the two inner race sur- 
faces forming the walls or surfaces of two 
opposed V-grooves in which the rollers are 
located. 

25 In known bearings of the above type which 
support radial and axial pressures, the forces 
m the direction of the roller axis are 
resisted either by flanges formed at the end 
of one or both of a pair of raceways, or by 

30 raceways which are opposed to the ends of 
the rollers. 

An object of the present invention is to 
provide a roller bearing of the type referred 
to which dispenses with flanges at the ends 
35 of the raceways and in which the raceway 
surfaces are relieved of all but the actual 
raceway pressures from the peripheral 
running surfaces of the rollers. 
Another object is to construct the bearing 
40 so that the angle at -which the raceways of 
the inner and /or outer bearing members are 
disposed relatively to one another, may be 
widely varied in order to pr ovide differing 
\'Pn\ ' 



ratios of thrust to radial load capacity. 

According to the invention a roller bear- 45 
ing, of the type referred to, is characterised : 
by the fact that the race surfaces forming 
the walls or surfaces of the V-grooves in 
which the rollers are located, or certain of 
said race surfaces, are provided with annular 50 
ribs or collars situated intermediate their 
ends, and that the two series of rollers are 
provided, intermediate their ends, with cir- 
cumferential grooves engaged by ribs or 
collars on race surfaces upon which they 55 
run. 

Only two of the four race surfaces may be 
provided with the ribs or collars, .one series 
of rollers having rolling engagement with 
one of said two surfaces and the other series 60 
of rollers having rollers engagement with the 
other of said surfaces. 

The axis of each roller in each of the 
series of rollers lies on the surface of a cone 
whose axis is on the axis of rotation of the 65 
bearing; the two cones corresponding to the 
two series of rollers are interpenetrating with 
their apices pointing outwards at opposite 
sides of the bearing, and their common plane 
of intersection (on which, the two outer races 70 
intersect arid the two inner races intersect) 
is at right-angles to the axis of rotation of 
the bearing and is the plane on which lies 
the centre of the bearing. 

Figure 1 of the accompanying drawings 75 
is a transverse section through a portion of 
a bearing in accordance with one embodi- 
ment of the invention, one of the rollers that 
arc inclined in the one direction being shown 
in elevation; gn 

Fig. 2 is a transverse section similar to 
Figure 1 but taken on a different plane so as 
to show in elevation one of the rollers that 
are inclined in the other direction; 

Figure 3 is a cross-section through the So 
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outer race member with the rollers and cage 
shown in perspective elevation; 

Figure 4 is a cross-section through a 
modification in which the bearing has an 
•5 inner member which is in two parts and a 
one-piece outer member: 

Figure 5 represents a cross-sectional" view 
of another modified form of bearing in which 
both inner and outer race members are in 

10 the form of one-piece rings. This section 
is taken through one of the pockets of the 
two-piece cage which may be employed in 
this form of bearing; 
Figure 6 is another cross-sectional view 

15 through this modification, the section being 
taken through one of the bars of the cage. 

Referring to Figures 1 to 3 of the draw- 
ings, which show a convenient embodiment 
of the invention in connection with a taper- 

20 roller X-type bearing, the said bearing has 
a one-piece outer race member 1 having 
around its inner periphery two side-by-side 
raceways or tracks 2, 3, inclined in opposite 
directions to form the walls or surfaces of a 

25 V-shaped groove. The inner member of the 
bearing consists of two side-by-side race 
rings 4, 5, having respective conical race 
surfaces 6, 7, of opposite inclination and 
forming the walls or sides of a V-shaped 

30 groove, the ends of the said rings which 
are of the smallest section abutting each 
other. The arrangement of the inner and 
outer members is sunch that each of the two 
race surfaces 2, 3, on the outer member is 

35 opposed to a race surface 7, 6. respectively, 
on tile inner member. Two adjacent race- 
ways of the four raceway surfaces are pro- 
vided with annular ribs or collars 8, 9, 
situated at points intermediate their ends, as 

40 at the middle. The two surfaces thus pro- 
vided with the ribs 8, 9, are, in the example 
illustrated, the surfaces 2, 3, on the outer 
member 1. and the race surfaces 6, 7, 
opposed to the ribbed surfaces 2, 3, are 

45 plain and unbroken for their entire length. 
The ribs or collars 8, 9, may be integral with 
the race member or they may be formed as 
separate rings located in grooves. 

Interposed between the inner and outer 

50 race members are two series of tapered 
rollers 10, 11, those of one series 10 being 
inclined in one direction with respect to the 
axis of the bearing and those of the other 
series being inclined in the opposite direc- 

55 tion, the two series forming a single row in 
which some of the rollers are inclined in one 
direction and some are inclined in an 
opposite direction. 
Alternate rollers of the single row may be 

60 inclined in opposite directions, as shown 
in Figure 3; or groups of two or more 
adjacent rollers may be inclined in one direc- 
tion and other groups inclined in the oppo- 
site direction. 

35 The numbers of rollers inclined in one 



direction may be equal to the numbers in- 
clined in the opposite direction; or the 
numbers in the two series may be unequal, 
to provide a greater load-carrying capacity 
in one series than in the other. 70 

The peripheral surfaces of the one series 
of rollers 10 have rolling engagement with 
two opposed race surfaces 2, 7, of which 
one is an outer race and the other an inner 
race, and the surfaces of the other series 75 
of rollers 11 have similar rolling engagement 
with the other two opposed race surfaces 
3, 6. 

Each roller of the two series is provided 
at a point between its ends, as at the middle, 80 
with a circumferential groove 12, 12\ 
respectively and these grooves 12 of the one 
series of rollers 10 engage the rib or collar 
8 on the ribbed raceway 2 whilst the grooves 
12 1 of the other series of rollers 11 engage 85 
the rib or collar 9 on the ribbed raceway 3. 
The rollers of each series are of such a length 
axially that they run clear of the rib or 
collar 8 or 9 engaging the other series of 
rollers. ~ " 90 

The co-operating grooves and ribs locate 
the rollers and prevent them from sliding 
endwise along their own axis, thus resisting 
end thrust and any tendency for axial dis- 
placement. 05 

The two series of grooved rollers are dis- 
posed so that the axes of the rollers in each 
series lie on the surface of a cone whose 
axis is on the axis of rotation of the bearing. 
The two cones corresponding to the two ion 
series of rollers interpenetrate, with their 
apices pointing towards at opposite sides of 
the bearing; and their common plane of 
intersection is at right-angles to the axis of 
rotation of the bearing, being coincident 105 
with the centre of the bearing. 

A one-piece cage or retainer 13 of the 
kind described in our Application for Patent 
No. 689,261 may conveniently be provided, 
being disposed adjacent the race surfaces 6, no 
7, which are not provided with ribs, as 
shown: or a cage of any known or suitable 
form may be employed. If desired a cage 
may be dispensed with. 

The dimensions and form of the groove in 115 
each roller and its position relative to the 
roller ends are designed in conformity with 
the angles and desired dimensions of the 
rollers and tracks. The dimensions and form 
of the rib or collar are similarly determined. 120 
The contact between the faces of the grooves 
12. 12\ and of the ribs S, 9, may be a point, 
a straight line, or an area having a spherical 
surface: or it may be similar to that defined 
in our Patent No. 541,459, being initially a 125 
point or line when the bearing is unloaded 
but becoming a full surface contact when 
the bearing is fully loaded. 

The rollers may be tapered or conical as 
above described., or they may be cylindrical 130 
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or symmetrical or asymmetrical barrel- 
shaped. 

Instead of load-carrying capacity ' as 
between one series of rollers and the other 
a being varied by varying the numbers of 
rollers in the two respective series, the geo- 
metrical construction could be varied to pro- 
duce the desired result. 
In the modification shown in Figure 4 the 
10 outer member ! of the bearing is in 'one 
piece with race surfaces 2, 3, and the inner 
member is in the form of two rings 4 5 with, 
race surfaces 6, 7, as in Figures 1 to 3, but 
circumferential ribs 8', 9'. are provided 
Id upon inner race surfaces 7, 6, respectively 
for engagement respectively with the cir- 
cumferential grooves 12, 12', of the oppo- 
sitely-inclined rollers 10, 11. instead of ribs 
being provided on the outer race surfaces as 
20 m Figures 1 to 3. In this case the cage 
13 employed may be generally similar to the 
cage in Figures 1 and 2, but is provided 
around its inner inclined faces with circum- 
ferential grooves 18, 18', respectively, which 
25 clear the ribs 9 1 , 8 5 . 

Figures 5 and 6 show another modifica- 
tion m which both inner and outer members 
i, \ are of one -piece construction, the 
rollers 10, 11, being assembled by eccentric 
30 disposition of the said members, in the well- 
known manner. Ribs 9«. 8«. are provided on 
the race surfaces 6, 7, of the .inner member 
for engagement with the grooves 12, 12 1 of 
the respective series of rollers. In this 
35 modification, with both inner and outer 
members in one piece, it would not be 
possible to assemble a cags of the kind 
shown in Figures 1 to 4, and therefore a 
two-piece cage is employed consisting of 
40 separate end rings 15, 15, each carrying 
inwardly-extending circumferentially-spaced 
arms 16 16. After the rollers have been 
assembled, the cage rings are fitted from 
opposite sides so that the arms 16 of the 
t^o rings butt together in alignment at the 
middle and together form bars which define 
pockets or openings in which the respective 
rollers are housed. When the two cage parts 

50 a be6n placed t0 S ether ^ this manner 
w they are permanently secured together as 
by rivets 17 passed through holes provided 
in the arms. Or, the abutting ends of the 
arms could be welded or otherwise secured 

K ,W u ™ S f u rm of ca S e c °uld be used 
in ihe bearings shown in Figures 1 to 4 In 
this modification the angle between the race 
surfaces 6 7, is considerably greater than 
the angle between the corresponding race 



surfaces in the case of Figures 1 to 3 and 
Figure 4. tt,lu . 

. If desired, the outer member of the bear- 
ing may be in two parts and the inner 
member in one piece, or the inner and outer 
members of the bearing may each be in two 

an L t f * inSte l d ° f the ribs bein S only 65 
on the orner member or only on the inner 
member as described above, ribs may be 
provided oa all four race surfaces, or one 
may be on an outer race and another on an 
adjacent inner race. In these cases a suit- 70 
able form of cage, such as that shown in 
Figures 5 and 6, would be used 

It is to be understood that the dimensions 
of the races, rollers and ribs may be so 
chosen relatively to each other, that whilst 75 

Sn hiv r . s , run cl - ar ° f ! he ribs ' * e ro "e« 

will have a maximum length of body on 
either side of their intermediate grooves to 
ensure satisfactory rolling contact 

The bearing could, if desired, be used as 80 
a purely thrust bearing. 80 

What we claim is: — 

1. A roller bearing, of the type referred 
to, characterised by the fact that the race 
surfaces lorming the walls or surfaces of the 85 
V-grooves in which the rollers are located 

or certain of said race surfaces, are provided 
with annular ribs or collars situated inter- 
mediate their ends, and that the two series 
»L° ai ? P r ° vided > intermediate their 90 

K?, + S v. WltI >, C1I ? umferential 8«>oves engaged 
by the said ribs or collars on race surfaces 
upon which they run. 

2. A roller bearing as claimed in Claim 
Lie Whl0h two of the four race sur- 95 
faces are provided with the ribs or collars, 
one series of rollers having rolling engage- 
ment with one of said surfaces and the other 
series of rollers having rolling en«a«ement 
w,th the other of said surfaces. en ° a ° ement 1Q0 

«f a r0lle f- bear , in .g as claimed in any one 
of the preceding claims, having a two-part 
cage comprising two separate end rines each 
provided with inwardly-extending chcu m - 

parts of ft?^ ? hich ' wh ' n * e ^0 105 
parts of the cage have been applied to the 

S?/ f ^ Sembly tbereof. P are secured 
together at their abutting ends. 

hrZ;^ r °u e ^ b earil) g substantially as 
herein described with reference to Figures 1 110 
to 3, Figure 4 or Figures 5 and 6 of the 
accompanying drawings. 

H N. & w. S. SKERRETT. 
24 Temple Row, Birmingham 2 
Agents for the Applicants ' 
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of the cross-roll or X-type comprising two 
series of rollers all arranged to form a single 
row or ring, one series having their axes 
inclined in one direction with respect to the 
5 axis of the bearing and the other series 
having their axes inclined in the opposite 
direction, the one series rolling on opposed 
race surfaces on inner and outer bearing 
members and the other series also running 

10 on opposed race surfaces on inner and outer 
bearing members, the two outer race sur- 
faces and likewise the two inner race sur- 
faces forming the walls or surfaces ^ of two 
opposed V-grooves in which the rollers are 

15 located. 

in known bearings of the above type 
which support radial and 'axial pressures, 
the forces in the direction of the roller axis 
are resisted either by flanges formed at the 

20 end of one or both of a pair of raceways, 
or by raceways which are opposed to the 
ends of the rollers. 

An object of the present invention is to 
provide a roller bearing of the type referred* 

25 to which dispenses with flanges at the ends 
of the raceways and in which the raceway 
surfaces are relieved of all but the actual 
raceway pressures from the peripheral 
running surfaces of the rollers. 

30 Another object is to construct the bearing 
so that the angle at which the raceways of 
the inner and /or outer bearing member are 
disposed relatively to one another, may be 
widely varied in order to provide differing 

35 ratios of thrust to radial load capacity. 

According to the invention a* roller bear- 
ing, of the type referred to, is characterised 
by the fact that the race surfaces forming the 
walls or surfaces of the V-grooves in which 

40 the rollers are located, or certain of said 
race surfaces, are provided with annular 
ribs or collars situated intermediate their 
ends, and that the two series of rollers are 
provided, intermediate their ends, with cir- 

45 cumferential grooves engaged by ribs or 
collars on race surfaces upon which they 
run. 

Only two of the four race surfaces may be 
provided with the ribs or collars, one series 

50 of rollers having rolling engagement with 
one of said surfaces and the other series of 
rollers having rolling engagement with the 
other of said surfaces. 
The rollers and ribs are so dimensioned 

55 relative to the races that rollers of one series 
will run clear of the rib or collar associated 
with the other series. The axis of each roller 
in each of the series of rollers lies on the 
surface of a- cone whose axis is on the axis 

60 of rotation of the bearing; the two cones 
corresponding to the two series of rollers are 
interpenetrating with their axes pointing out- 
wards at opposite sides of the bearing, and 
their common plane of intersection on which 

65 the two outer races intersect and the two 



inner races intersect is at right-angles to the 
axis of rotation of the bearing and is the 
plane on which lies the centre of the bear- 
ing. 

In carrying out a convenient embodiment TO 
of the invention in connection with a taper- 
roller X-typs bearing, the said bearing has a 
one-piece inner race member having around 
its outer periphery two side-by-side race- 
ways or tracks inclined in opposite directions 75 
to form the wails or surfaces of a V-shaped 
groove, so that the said race member has its 
smallest diameter substantially on the trans- 
verse centre line of the bearing. The outer 
part of the bearing consists of two side-by- SO 
side outer race members having conical race 
surfaces of opposite inclination and forming 
the wails or sides of a. V-shaped groove, the 
ends of the members which are of the 
smallest section abutting each other. The So 
arrangement of the inner and outer members . 
is such that each of the two race surfaces 
on the outer members is opposed to a race 
surface on the inner member. Two adja- 
cent raceways of the four raceway surfaces 90 
are provided with annular ribs or collars 
situated at points intermediate their ends, 
as at the middle, ihe two surfaces thus 
provided with the ribs may be those on the 
outer members, or those on the inner 95 
member, or one may be on an outer member 
and the other an adjacent surface on the 
inner member: but in any case the race sur- 
face opposed to each ribbed surface is plain 
and unbroken for its entire length. The ribs 100 
or collars may be integral with the race 
members or they be formed as separate 
rings located in grooves in the race members. 

Interposed between the inner and outer 
race members are two series of tapered 105 
rollers those of one series being in- 
clined in one direction with respect to the 
axis of the bearing and those of the other 
series being inclined in the opposite direc- 
tion, the two series forming a single row in 110 
which some of the rollers are inclined in one 
direction and some are inclined in an 
opposite direction. 

Alternate rollers of the single row may be 
inclined in opposite directions, or groups 115 
of two or more adjacent rollers may be 
inclined in one direction and other groups 
inclined in the opposite direction. 

The numbers of rollers inclined in one 
direction may be equal to the numbers in- 120 
clined in the opposite direction: or the 
numbers in the two series may be unequal, 
to provide a greater load-carrying capacity 
in one series than in the other. 

The peripheral surfaces of the one series 125 
of rollers have rolling engagement with two 
opposed race surfaces of which one is an 
inner bearing member race and one an outer 
bearing member race, and the surfaces of 
the other series of rollers have similar 130 
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rolling engagement with the other two 
opposed race surfaces. 
Each roller of the two series is provided 
o Lith point . betwe t en »&. ends, as at the middle, 
o with a circumferential groove, and these 
grooves of the one series engage the ribs 
or collars on one of the two ribbed race- 
ways whilst those of the other series engage 

in " b ° r C ^ ar on the other of said ribbed 
10 raceways. The rollers of each series are of 
such a length axially that they run clear of 
ofroflers 01 " °° engaging the °*er series 
Tfae co-operating grooves and ribs locate 
lo the rollers and prevent them from slidin- 
endwise along their own axes, thus resisting 
end thrust and any tendency for axial dis° 
placement. 

The two series of grooved rollers are dis- 
20 posed so that the axes of the rollers in each 
series lie on the surface of a cone whose 
axis is on the axis of rotation of the bearing 
the two cones corresponding to the two 
series or rollers interpenetrate, with, their 
a Pices pointing outwards at opposite sides 
of the bearing; and their common plane of 
intersection is at right-angles to the axis 

2LE°S °i th « b u earing ' bein S coincident 
with the centre of the bearing 

-° K n ^P iece cage or retainer of the kind 
ln 0U 5 A PI*cation for Patent Mb. 
21686/50 may be provided, or a cage of anv 
known or suitable form may be employed 
The dimensions and form of the groove in 
35 each roller and its position relative to the 
roller ends are designed in conformity with 
the angles and desired dimensions of the 



rollers and tracks. The dimensions and form 
of the rib or collar are similarly determined 

and of the rib may be a point, a Straight 
line, an area having a spherical surface or 

L m ?v be S . lmiIar t0 tbat defi «cd in oS 
Patent No 541,459, being initially a poK 
or line when the bearing is unloaded but 45 
becoming a full surface contact when Se 
bearing is fully loaded. 

The rollers may be tapered or conical as 
above described, or they may be cylindrical 

Shaped" ° r as » ric *l S3? 50 

• Instead of load-carrying capacity as 

b£T " °^ S t ries 0f ro " e " and P the Ve? 
being varied by varying the numbers of 

a?n^,- n , the tWO res Pective series, the 55 
geometrical construction could be varied to 
produce the desired result 

in 22? ad °f *? outer bearin S me mber being 
onlJ W ° th P *. Its > rt coul ° consist of one part 
on^ *e mner member being made in two 60 
parts Or, each of the inner and outer 
members may be in two parts 

Also, instead of the ribs being on the two 
outer race surfaces, they may°bott be on 

urfa™ e Ld C th 5U ^ CeS - ° r ° n * ° n «*f 65 
surtace and the other on an adjacent inner 

race surface. Or ribs may be provided on 
all four race surfaces. on 
The bearing could, if desired, be used as 
a purely thrust bearing. S 70 

-IV* * W. S. SKERRETT, 
^4 temple Row, Birmingham 2 
Agents for the Applicants. ' 
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' SHEET This drawing is a reproduction of 
the Original on a reduced scale. 




